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Is conservative treatment as effective as surgical intervention for 
people with carpal tunnel syndrome? 
  
Prepared by:  Summer Dickinson Ireland (e-mail:  summer.ireland@pacificu.edu)  Occupational Therapy Graduate Student  Pacific University, Hillsboro, Oregon 
  
Date:  November 2009 (updated October 2010) 
  
CLINICAL SCENARIO: Carpal tunnel syndrome (CTS) is a type of neuropathy that stems from compression of the median nerve due to either decreased passage or increased pressure to the nerve within the carpal tunnel portion of the wrist.  Compression of the median nerve results in symptoms, including pain (aching, burning, cramping) and paresthesias to parts of the hand innervated by the median nerve.  Hand paresthesias and thumb weakness commonly contribute to dropping items, complications with dexterity, and overall, movements that may appear as awkward. The more severe later stages of CTS include weakness to the thenar eminence.  These symptoms can create substantial challenges and reduce participation in everyday fine motor activities, including those in the activities of daily living (ADL), instrumental activities of daily living (IADL), work, sports activities, arts and craft activities, and anything that requires gripping or repetitive hand movement. Often, people who are suffering from symptoms of carpal tunnel syndrome will be referred to have a nerve conduction study (NCS) and electromyographic testing (EMG) to determine a clinical diagnosis of CTS.  Once they are diagnosed with CTS, it is common to see a surgeon, and have elective carpal tunnel release surgery.  However, there are other less invasive, and potentially less expensive interventions that occupational therapists, physical therapists, and certified hand therapists provide that can also alleviate or lessen the symptoms.  Asking if some of these less invasive interventions are as effective as surgical intervention may redirect our outlook on the way people with carpal tunnel syndrome are treated. 
 
FOCUSED CLINICAL QUESTION:  Is conservative treatment as effective as surgical intervention for people with carpal tunnel syndrome? 
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SUMMARY of Search, ‘Best’ Evidence’ appraised, and Key Findings of 
Articles Reviewed:     
 One randomized controlled trial was identified and reviewed comparing surgical intervention to splinting.  The evidence suggested that surgical treatment of CTS results in better outcomes after 3, 6, 12, and 18 months following surgery than splinting (Gerritsen et al., 2002).   A systematic review stated that some hand therapy interventions (including splinting, ultrasound, nerve gliding exercises, carpal bone mobilization, magnetic therapy), as well as hatha-style yoga provided benefits (Muller et al, 2004). One before and after study indicated that a combination of splinting, ultrasound, and nerve- and tendon-gliding exercises is a favorable method of treatment, as opposed to any of these treatments alone, or paired with another (Baysal et al, 2006). A randomized controlled trial concluded that hatha-style yoga resulted in increased performance, especially in regard to increased grip strength and decreased pain.  They experienced more improvement than the control group, who were all issued a standard splint with a metal insert to supplement their current treatment (Garfinkel et al., 1998). Another randomized controlled trial concluded that ultrasound treatment is more effective than low level laser treatment in people with mild to moderate degrees of carpal tunnel syndrome (Bakhtiary & Rashidy-Pour, 2004). 
 
 
 
CLINICAL BOTTOM LINE:     Surgical treatment of CTS results in better outcomes than splinting.  However, splinting, as well as other treatments including ultrasound and nerve and tendon gliding exercises  also indicated benefits in areas including decreased pain, decreased numbness, increased grip and pinch strength, decreased sleep disturbance, and improvements in nerve sensory and motor conduction. 
 
Limitations of this CAT:  The research conducted for this CAT was not complete or exhaustive.  This critically appraised paper has not been peer-reviewed.  The preparer is not a clinical researcher, nor does she claim expertise in CTS. 
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SEARCH STRATEGY: 
Terms used to guide Search Strategy: 
• Patient/Client Group:  carpal tunnel syndrome, nerve compression, median nerve compression, CTS, acute carpal tunnel syndrome, chronic carpal tunnel syndrome  
• Intervention (or Assessment):  surgery, surgical, carpal tunnel release, conservative management, conservative treatment, splinting, occupational therapy, physical therapy, therapeutic ultrasound, ultrasound, phonophoresis, alternative treatment, low-level laser therapy, electric stimulation, iontophoresis, median nerve gliding, yoga, acupuncture, cortisone injection  
 
• Comparison: surgery versus conservative therapy, splinting, splinting versus yoga/relaxation-based methods, splinting and nerve- and tendon-gliding exercises versus splinting and therapeutic ultrasound, and versus splinting, ultrasound, and nerve/tendon-gliding exercises, and ultrasound versus low level laser therapy.   
• Outcome(s):  effective, most effective, cure, treat   
Databases and 
sites searched 
Search Terms Limits used Academic Search Premier Alt Healthwatch CINAHL Cochrane Health Source:  Nursing/Academic Edition MasterFILE Premier MEDLINE MERCK Manual OT CATS PEDro PubMED/OVID 
Carpal tunnel syndrome, nerve compression, median nerve compression, surgery, surgical intervention, carpal tunnel release, conservative management, conservative treatment, splinting, occupational therapy, physical therapy, therapeutic ultrasound, ultrasound, phonophoresis, alternative treatment, low-level laser therapy, electric stimulation, iontophoresis, median nerve gliding, yoga, acupuncture, cortisone injection, effective, effectiveness 
English Language 
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Rehabilitation Reference Center 
 
INCLUSION and EXCLUSION CRITERIA  
• Inclusions: RCT’s, systematic reviews, evaluating and comparing both surgical and non-surgical methods to treat people with carpal tunnel syndrome, and comparisons between conservative methods of treatment. 
• Exclusions: Studies in languages other than English, subjects who were under age 18, studies over 15 years old, studies that did not include the use of a conservative treatment method, and subjects with congenital CTS. 
 
RESULTS OF SEARCH Seven relevant studies were located and categorized as shown in Table 1 (based on Levels of Evidence, Centre for Evidence Based Medicine, 1998). 
Table 1:  Summary of Study Designs of Articles retrieved 
Study Design/ Methodology 
of Articles Retrieved 
 
Level Number 
Located 
Author (Year) 
Randomized Controlled Trial 1 3  Bakhtiary & Rashidy-Pour, 2004 Gerritsen et al., 2002 Jarvik et al., 2009 
Before and After  2 1 Baysal et al., 2006 
Randomized Controlled Trial 2 1 Garfinkel et al., 1998 
Systematic Review 3 1 Muller et al., 2004 
Nonrandomized Comparison 3 1 Elwakil, Elazzazi, & Shokeir, 2007 
Expert Opinion—online 
reference, clinical guidelines 
-- 1 Huber & Richman, 2008 
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BEST EVIDENCE The following study/paper was identified as the ‘best’ evidence and selected for critical appraisal: Gerritsen, A.A., de Vet, H.C., Scholten, R.J., Bertelsmann, F.W., de Krom, M.C., & Bouter, L.M. (2002). Splinting vs surgery in the treatment of carpal tunnel syndrome: a randomized controlled trial. JAMA, 288(10), 1245-1251. Reasons for selecting this study were: 
• The study included a surgical intervention as well as a less invasive treatment 
• The study measured outcomes several times, including at baseline, 1, 3, 6 12, and 18 months afterward 
 
SUMMARY OF BEST EVIDENCE 
Table 2:  Description and appraisal of a randomized controlled trial by Gerritsen et. al, 2002. 
 
Aim/Objective of the Study: The purpose of this study was to compare splinting and surgical intervention for relieving the symptoms of carpal tunnel syndrome, looking at both short- and long-term effects. 
 
Study Design:  The design was a randomized controlled trial.  The subjects were divided into two groups:  one group was assigned to a wrist splint to be worn at night, and the other group of subjects had an open carpal tunnel release surgery.  Outcomes were measured at baseline, then at 3, 6, and 12 months after randomization.  Questionnaires were mailed 18 months after randomization. 
 
Setting: 13 participating hospitals and rehabilitation centers in the Netherlands 
 
Participants:   176 patients (N= 176) with clinically confirmed carpal tunnel syndrome participated in the study.  Each subject was required to be age 18 or older, had to be able to complete a written questionnaire, and had to meet certain criteria for their age cohort, including median nerve sensory conduction velocity in the index finger, distal sensory latency differences in their fingers, and distal motor latency in fingers.  Exclusions included previous therapy with splinting and/or surgery, wrist trauma history, severe atrophy of the thenar muscles, medical conditions that could present symptoms of CTS such as diabetes or pregnancy, and signs/symptoms/findings suggesting conditions that could resemble CTS or challenge its validation, such as cervical retinopathy or polyneuropathy.    
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 The mean age for both groups was 49 years, with a standard deviation of 11-12 years.  87 subjects received surgical intervention, and 89 subjects received intervention through splinting.  66% of the subjects receiving surgery were women, and 77% of the subjects receiving splinting were women.  19 people withdrew from the surgical intervention group, and 10 people withdrew from the splinting group.  Both groups had 2-3 people drop out between the respective follow-ups: 1, 3, 6, and 12 months after.  A total of 68 people in the surgical group responded to the final questionnaire after 18 months, and 79 people in the splinting group responded to the final questionnaire, which totals 147 people (83% of subjects). 
 
Intervention Investigated:   Subjects receiving splinting (Control):  they received either a custom-made splint or a prefabricated splint, immobilizing the wrist in a neutral position.  The subjects were instructed to wear the splint every night for a minimum of 6 weeks. They were also informed that they could wear it during the day. No other form of treatment was allowed during the six weeks, with the exception of pain medication as needed.  Subjects receiving surgery (Experimental):  they were referred either to a general surgeon, neurosurgeon, plastic surgeon, or orthopedic surgeon, depending on each hospital’s typical procedures for a standard open carpal tunnel release.   Subjects were instructed not to receive any other treatment prior to their surgery, with the exception of pain medication as needed.  The surgery consisted of the release of the transverse carpal ligament—no other procedures were included in the surgery.  After 2 weeks, sutures were removed, and each subject was prescribed post-op AROM exercises, as well as being counselled on using the hand to their tolerance level. 
 
Outcome Measures (Primary and Secondary)  Primary outcomes:  Success Rate  # of nights waking due to sx  Severity of main complaint  Paresthesia during day  Paresthesia at night 
  Secondary outcomes:  Symptom severity score  Functional status score  Severity of complaints, rated by a research PT  Nerve conduction Studies 
 
Measures Used: 
 General improvement:  6-point ordinal scale for the subjects to rate, from “completely recovered” to “much worse” 
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 Treatment success:  “completely recovered” or “much improved” to be rated by the subjects  Number of nights that the patient awoke due to symptoms  Severity of main complaint (pain, paresthesia, or hypoesthesia) rated on 11 point numerical scale (0 = no symptoms, 10 = very severe symptoms)  Symptom Severity Scale (11 questions about symptoms experienced during past 2 weeks; 1 = mildest, 5 = most severe)  Functional Status Scale (8 items discussing challenges in ADL performance; 1 = no difficulty, 5 = cannot perform activity at all)  Nerve Conduction Studies after 12 months  *The follow-up outcomes were assessed at hospital visits by a physical therapist, with the exception of the nerve conduction studies. 
Main Findings:   Success Rates in Primary and Secondary Outcomes  
  Please note: both of the following charts are directly from Gerritsen et al., 2002: 
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(Gerritsen et al, 2002) 
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(Gerritsen et al, 2002) 
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Original Authors’ Conclusions:  The study concluded that surgical treatment of carpal tunnel syndrome results in better outcomes than splinting intervention.  That being said, it was also suggested that having the client wear a splint while waiting to have surgery may help decrease their symptoms while waiting for surgery, as it is common for patients to have to wait at least a month before having the procedure.   
 
CRITICAL APPRAISAL:  
 
Validity: (Methodology, rigour, selection, bias, provide PEDro score/ PEDro partitioned 
score and sub-test items 1-10 for RCTs ; other study designs, follow headings used 
in critical appraisal checklist forms. Comment in missing information in original 
paper) 
  
 One strength was that the study population chosen for participation all met objectively structured criteria, based off of nerve conduction study results, which included sensory and motor latency measures, as well as other criteria.  Additionally, the subjects were randomly allocated to each group for study.  Blinding for the follow-up therapists was attempted, although they may have determined the treatment method based on symptoms, as well as the patient telling them.   PEDro Score:  10/11 
 
Limitations included the following: 
  
 Follow-up therapists generally knew what treatment each subject had received based on their follow-up symptoms, as well as inadvertently finding out from conversation with the patient.    There were different surgeons of different specialities and levels of experience from 
different hospitals performing the surgeries.  There easily could have been different results and symptoms, including the size of the incision, as well as precision of the cut made at the retinaculum.    The different types of splinting, between the pre-fabricated splints and the custom-fit splints, could have created a difference in results, although this was not indicated.   
   Another weakness includes the fact that not all of the surgeries were performed right away.  This could have been one of the contributing factors of giving more favorable scores to the splinting group after one month of starting the study.  Some people in the surgical group were still waiting to have their procedures. 
 
Interpretation of Results:  The evidence from this randomized controlled study indicated that after 3, 6, 12, and 18 month follow-ups, there were better outcomes in the surgical group, regardless of the type of treatment intervention.   This was also supported by the other two studies that directly compared surgical intervention to a non-surgical method of intervention. 
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Summary/Conclusion:  The studies that were reviewed all indicated that surgical intervention for people with carpal tunnel syndrome has more long-term benefits than non-surgical intervention.  This was proven from comparisons between surgical intervention and splinting, low level laser therapy, and with a multi-modality method of treatment.  That being said, it was also determined that, even if temporary, these other less-invasive methods of treatment can provide some relief of symptoms to clients. 
 
 
TABLE X: CHARACTERISTICS OF INCLUDED STUDIES 
Studies comparing surgical intervention to non-surgical interventions:  
 
 
STUDY 1  
Gerritsen et al., 
2002 
STUDY 2  
Jarvik et al., 
2009 
STUDY 3  
Elwakil, Elazzazi, 
& Shokeir, 2007 
Intervention investigated Surgical release Surgical release, open or endoscopic Low level laser therapy 
Comparison intervention  Splinting, either custom-made or prefabricated Therapy, consisting of: • NSAID’s 
• Educational booklet 
• Splinting 
• Hand exercises 
• Ligament stretching 
• Tendon gliding 
• Ultrasound (if no improvement after 6 wks) 
Surgical release, open 
Outcomes used o Night awakenings 
o Symptom severity 
o Paresthesia during night and day 
o Functional status score 
o Nerve Conduction Studies 
o Carpal Tunnel Syndrome Assessment Questionnaire (CTSAQ): functional status and symptom severity scales 
o Hand/wrist pain intensity 
o Loss of work days 
o Short Form 36 Health Survey Questionnaire:  health-related quality of life 
o Distal median motor latency 
o Pain 
o Tingling 
o Numbness 
o Night awakening 
o Symptoms exacerbation 
o Muscle weakness 
o Tinel’s Sign 
o Phalen’s Sign 
o Light Touch 
o Median Nerve Compression 
o Thenar Atrophy 
o Nerve conduction studies   
Ireland, S. Page 12 
 
Findings  People in the surgical group had better outcomes after 3, 6, 12, and 18 months. 
People in the surgical group without muscle denervation had better results in regard to symptoms and hand function than the non-surgical group after 6 and 12 months. 
After 6 months of treatment, surgery showed a higher level of favorable results over the non-surgical group after 6 months. 
 
IMPLICATIONS FOR PRACTICE, EDUCATION and FUTURE RESEARCH Less invasive interventions for carpal tunnel syndrome are currently being provided by both occupational and physical therapists in the Portland metropolitan area, especially in outpatient clinics. One of the major implications for further research and practice is discovering how the symptoms of carpal tunnel syndrome can be detected sooner.  Due to the costs and risks of surgery, less invasive treatment methods may be necessary, and beneficial, especially if caught early.  Perhaps this will provide us with an opportunity to educate ourselves and others on the early symptoms and interventions of carpal tunnel syndrome.  Additionally, elective surgeries such as carpal tunnel release may encompass a wait time, whether it be for insurance reasons, surgeon availability, or other pragmatic explanations.  More conservative methods of treatment may be worthwhile if it could decrease a client’s symptoms during the wait time. 
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